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Abstract 
Objective: To determine the impact of untreated dental caries on the oral health related quality 
of life (OHRQoL) of children from low social class in an urban Nigerian population. Material 
and Methods: The study was conducted among 6 to 15-year-old pupils from low social class in 
randomly selected primary schools in Ibadan. An interviewer-administered Child Oral Impact on 
Daily Performances (C-OIDP) questionnaire was used to obtain required information. Oral 
examination was conducted by calibrated examiners. Data obtained were analyzed with SPSS and 
test of association done with Mann-Whitney U and Chi-square tests. Results: A total of 1286 
pupils participated in the study and 130 (10.1%) had untreated dental caries, out of which 26 
(20.0%) had pain from carious tooth. The C-OIDP of children with dental caries was similar to 
that of children without caries [median 0.0 vs. median 0.0; r = -0.025; p=0.368]. The median C-
OIDP (3.0) of those with untreated dental caries and pain was higher than that of participants 
with painless caries [0.0; r=-0.768; p<0.001]. There were significant impacts on all eight 
domains of the OHRQoL of those with untreated dental caries and pain (71.4 – 100.0%) when 
compared to those with painless caries (0.0 – 28.6%; p<0.05). Conclusion: Untreated dental 
caries significantly impacts on OHRQoL of pupils from low social class only when associated 
with pain. 
 
Keywords: Quality of Life; Social Class; Dental Caries; Toothache.
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Introduction 
Dental caries is one of the commonest chronic childhood diseases worldwide with the 
prevalence varying from one region to another [1]. Prevalence rate as high as 91.8% and 77.7% has 
been documented among children in some regions such as Russia [2] and India [3] respectively. In 
Nigeria, the prevalence varies from 5.7% to 42.7% [4]. Furthermore, the prevalence of dental caries 
has been reported to be on the increase among children in Southwestern Nigeria [5]. 
Importantly, and of note, from various studies conducted in Nigeria, is the decayed 
component (signifying untreated carious tooth/teeth) of the Decayed, Missing and Filled Teeth 
(DMFT) index that accounts for the majority of the index [4-10]. Untreated dental caries has been 
reported to be commoner among children from low social class in urban settings and among children 
in rural communities [2,8]. Untreated dental caries exists with many consequences and are the 
commonest reasons for dental care service utilization in children in developing countries such as 
Nigeria [11,12]. 
Surprisingly, how untreated dental caries impacts on the quality of life of affected children 
despite the high unmet needs from dental caries that exist in Nigeria still remains unknown. 
Although the effect of unmet dental needs and oral health on the quality of life of children has been 
evaluated in Nigeria [13,14] the extent to which untreated dental caries impacts on the quality of 
life of children remains unresearched. 
Determining the impact of dental caries on daily performances of children is important as it 
is a subjective assessment of how this condition affects the children and their daily performances. 
Subjective assessment, which is concerned with how the individual is affected by the disease, plays 
crucial roles in describing the burden of a disease condition and in promoting oral health among the 
studied population. In addition, assessing the impact of untreated dental caries on the quality of life 
of children particularly those from the low social class is important in view of health inequities and 
inequalities that exist in social class from the public health point of view. This study, therefore 
assessed the impact of untreated dental carious lesions on the quality of life of primary school 
children from the low social class in Ibadan, Nigeria. 
 
Material and Methods 
Sample 
This study was conducted among pupils aged 6 to 15 years in randomly selected public 
primary schools in Ibadan. Ibadan is the capital city of Oyo State and it is the largest city in West 
Africa. The primary schools were selected from the list of schools in two randomly selected Local 
Government Areas (LGAs) obtained from the State Ministry of Education. The schools were allotted 
numbers and were randomly selected by balloting. A total of 12 schools were selected and all pupils 
aged 6 to 15 years available at the time of the study, whose parents were from low social class as 
outlined by modification of Office of Population Census and Surveys (OPCS) used for this 
environment [15,16] and those who had no special needs were recruited for the study. Pupils who 
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were ill at the time of the study were excluded. For each pupil, a written translated informed consent 
was obtained from either parent and assent obtained from the pupil. 
 
Data Collection 
The Child-OIDP (C-OIDP) questionnaire was used to obtain the impact of oral health on 
quality of life of the pupils. A translated Yoruba version, which had been validated in Nigeria [13] 
was used to obtain the required information in addition to oral examination. 
The C-OIDP measure assessed the oral health related quality of life of the respondents by 
asking the question “In the last three months, how often has the problem with your teeth affected the 
following: eating and enjoying food, speaking and pronouncing words, cleaning the teeth, smiling 
and laughing without shame, sleeping and relaxing, emotional stability, doing your school work, and 
enjoying social contact with your friends and other people”. The response was on a scale from 0 i.e. 
no impact to 3 i.e. maximum impact. The questionnaire also consisted of questions assessing the 
sociodemographic characteristics of the respondents. The questionnaire was pretested among 40 
pupils in a school in another LGA that was not one of those selected for the main study. The face 
validity and comprehensibility of the questionnaire was evaluated during this period. The 
applicability of the questionnaire to the younger age groups was also ascertained. 
The questionnaire was administered by five trained research assistants after explaining the 
purpose of the study and obtaining the signed informed consents from parents and assents from 
respondents. After filling of the questionnaires, each respondent underwent an intraoral 
examination. Intraoral examination was conducted by two trained and calibrated examiners. The 
examination was conducted according to standard guidelines [17] and utilized the DMFT (Decayed, 
Missing and Filled Teeth for permanent teeth) and dmft (decayed, missing and filled teeth for 
deciduous teeth) indices. 
The pupils were examined sitting upright on a school chair outside their classes and natural 
lighting served as source of illumination. Teeth with carious lesions that were tender to percussion 
were also documented as either present or absent. Consistency of the examiners was assessed prior 
to the study and during the study by examining, at random, 20 pupils and the inter examiners’ 
reliability was determined using Kappa’s statistics. 
 
Data Analysis 
Data obtained was cleaned and computed with SPSS Statistics Software, version 23 (IBM 
Corp., Armonk, NY, USA). The C-OIDP scores were computed by adding up the response scores for 
each question on the frequency scale for each individual to generate a total frequency score. Higher 
scores denoted poorer quality of life. Overall C-OIDP score for an individual was summed up from 
scores of the responses to each question. Frequencies and proportions were generated and numeric 
variables were summarized by medians and range in view of the skewness of the data. Analysis of the 
C-OIDP domains and presence or absence of dental caries was done using Chi-square statistics. 
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Differences in the median C-OIDP scores of those with and without dental caries was analysed with 
Mann-Whitney U test. Level of significance was set at p<5%. 
  
Ethical Aspects 
Permission to conduct the study was obtained from the Schools’ Board and the head teachers 
of each school. Ethical clearance for the study was given by the Oyo State Ethics Review Board. 
 
Results 
A total of 1286 children aged 6 to 15 years participated in the study of which 668 (51.9%) 
were males. All the study participants belonged to the low social class. The Cronbach alpha score of 
the C-OIDP frequency scale used to obtain information on the oral health related quality of life of the 
study participants was 0.831. Deletion of any of the items of C-OIDP frequency scale resulted in 
lowering of the Cronbach alpha value. The inter examiners’ variability ranged from 0.8 to 0.9. 
Intraoral examination showed that 130 (10.1%) participants had dental caries of which 26 (20 
%) had pain from the carious tooth/teeth at the time of the study. The number of carious teeth 
ranged from 1 to 9 and total number of decayed teeth was 251. The distribution of carious tooth was 
such that 67 (51.5%) participants had only one carious tooth, 35 (26.9%) had two carious teeth, 15 
(11.5%) had 3 carious teeth, 6 (4.6%) had 4 carious teeth while 2 (1.5%) had 5, 2 (1.5%) had 6 as well 
as 2 (1.5%) had 7 carious teeth and 1 (0.8%) participant had 9 carious teeth. The median number of 
decayed teeth among those with dental caries was 1.0. None of the study participants had missing or 
filled tooth due to dental caries. 
 
Table 1. Association between caries and the C-OIDP frequency scores (median and range). 
Variables N Median Range U z r p-value 
Dental Caries        
Absent 1156 0.0 0 – 12 72546.5 -0.901 -0.025 0.368 
Present 130 0.0 0 – 22     
Dental Caries and Pain        
Caries with Pain 26 3.0 0 – 22  215.5 -8.752 -0.768 <0.001* 
Caries without Pain 104 0.0 0 – 12     
Dental Caries with Pain and Others        
Caries with Pain 26 3.0 0 – 22  4685.5 -8.702 -0.243 <0.001* 
Others 1260 0.0 0 – 12      
*Statistically Significant. 
 
A fifth (21.4%) of the pupils reported impacts of oral health on their quality of life. The 
median OIDP score for participants with dental caries was 0.0 (range 0 – 22) and 0.0 (range 0 – 12) 
for those without dental caries (r= -0.025; p=0.368). The median C-OIDP score for those with 
painful carious lesion was significantly higher, 3.0 (range 0 – 22), than that for those with painless 
dental carious lesion (0.0; range 0 – 12; r = -0.768; p<0.001) (Table 1). 
Overall there was no significant difference between participants with dental caries and those 
without dental caries as it related to the eight C-OIDP domains and with C-OIDP scores (Table 2). 
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Table 2. Impact of dental caries on the quality of life of the participants. 
 Dental Caries   
C-OIDP Domain# Present Absent Total p-value 
 N (%) N (%) N (%)  
Eating and Enjoying Food     
Impact 29 (13.0) 194 (87.0) 223 (100.0) 0.115 
No Impact 101 (9.5) 962 (90.5) 1063 (100.0)  
Speaking and Pronouncing Words     
Impact 11 (11.6) 84 (88.4) 95 (100.0) 0.621 
No Impact 119 (10.0) 1072 (90.0) 1191 (100.0)  
Cleaning Teeth     
Impact 24 (12.4) 170 (87.6) 194 (100.0) 0.257 
No Impact 106 (9.7) 986 (90.3) 1092 (100.0)  
Sleeping and Relaxing     
Impact 7 (9.6) 66 (90.4) 73(100.0) 0.879 
No Impact 123 (10.1) 1090 (89.9) 1213 (100.0)  
Smiling and Laughing without Shame     
Impact 7 (9.0) 71 (91.0) 78 (100.0) 0.732 
No Impact 123 (10.2) 1085 (89.8) 1208 (100.0)  
Self-Consciousness or Irritability     
Impact 5 (8.8) 52 (91.2) 57 (100.0) 0.732 
No Impact 125 (10.2) 1104 (89.8) 1229 (100.0)  
Doing School Work     
Impact 3 (15.0) 17 (85.0) 20 (100.0) 0.465 
No Impact 127 (10.0) 1139 (90.0) 1266 (100.0)  
Enjoying Social Contact with Other Children     
Impact 3 (12.0) 22 (88.0) 25 (100.0) 0.751 
No Impact 127 (10.1) 1134 (89.9) 1261 (100.0)  
#Abbreviated phrases used to represent the inventory items. 
 
There were significant impacts on all eight domains of the OHRQoL of those with untreated 
dental caries and pain (71.4 – 100.0%) when compared to those with painless caries (0.0 – 28.6%; 
p<0.05) (Table 3). 
 
Table 3. Impact of dental caries associated with pain on the quality of life of study participants. 
C-OIDP Domain# Caries with 
Pain 
Caries 
without Pain 
Total p-value 
 N (%) N (%) N (%)  
Eating and Enjoying Food     
Impact 21 (72.4) 8 (27.6) 29 (100.0) <0.001* 
No Impact 5 (5.0) 96 (95.0) 101 (100.0)  
Speaking and Pronouncing Words     
Impact 8 (72.7) 3 (27.3) 11 (100.0) <0.001* 
No Impact 18 (15.1) 101 (84.9) 119 (100.0)  
Cleaning Teeth     
Impact 19 (79.2) 5 (20.8) 24 (100.0) <0.001* 
No Impact 7 (6.6) 99 (93.4) 106 (100.0)  
Sleeping and Relaxing     
Impact 5 (71.4) 2 (28.6) 7 (100.0) <0.001* 
No Impact 21 (17.1) 102 (82.9) 123 (100.0)  
Smiling and Laughing without Shame     
Impact 5 (71.4) 2 (28.6) 7 (100.0) <0.001* 
No Impact 21 (17.1) 102 (82.9) 123 (100.0)  
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Self-Consciousness or Irritability     
Impact 5 (100.0) 0 (0.0) 5 (100.0) <0.001* 
No Impact 21 (16.8) 104 (83.2) 125 (100.0)  
Doing School Work     
Impact 3 (100.0) 0 (0.0) 3 (100.0) 0.007* 
No Impact 23 (18.1) 104 (81.9) 127 (100.0)  
Enjoying Social Contact with Other Children     
Impact 3 (100.0) 0 (0.0) 3 (100.0) 0.007* 
No Impact 23 (18.1) 104 (81.9) 127 (100.0)  
*Statistically Significant; FET – Fisher’s Exact Test. 
 
The most frequently reported daily activities affected was eating and enjoying food followed 
by cleaning of the teeth and mouth (Table 4). 
 
Table 4. Frequency of impact on daily activities reported by study participants. 
C-OIDP Domain Frequency of Impact (%) 
Eating and Enjoying Food 81.1 
Speaking and Pronouncing Words 35.5 
Cleaning Teeth 70.5 
Sleeping and Relaxing 26.5 
Smiling and Laughing without Shame 28.3 
Self-Consciousness or Irritability 20.7 
Doing School Work 7.2 
Enjoying Social Contact with Other Children 9.1 
 
Discussion 
This study aimed to determine how untreated dental carious lesions affect the quality of life 
of children from the low social class. Our findings showed significant association between having 
untreated dental caries and quality of life only when there was associated pain from the carious tooth. 
A wide age range of pupils was ensured in this study so as to capture pupils at the different stages of 
dentition; primary, secondary and mixed. This is to enhance the generalizability of the findings to 
children from the low social classes in Nigeria and developing countries with similar population 
metrics. 
The C-OIDP frequency scale used in this study has good reliability and internal consistency. 
It has a Cronbach alpha value over the recommended value of 0.7 and is comparable to the result 
obtained when it was validated in a previous study [13]. In addition, all the items in the measure 
were important and necessary for the scale to function optimally. 
The prevalence of dental caries in this study was 10.1%, which is within the prevalence range 
reported in Nigeria [4] but lower than the prevalence reported among children in Brazil (23.1% – 
75.0%) [18-20] and Australian children (43.0%) [21]. This further supports the fact that there is a 
lower caries experience in Nigeria and similar developing countries than in the more developed 
countries [1]. All the pupils with dental caries had the decayed component solely contributing to the 
DMFT/dmft caries index. This is similar to findings from previous studies where it was reported 
that almost all the children with dental caries experience have high unmet dental needs from 
untreated dental caries [4-10]. 
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Only 21.4% of the pupils in the present study reported at least an impact on their quality of 
life. Higher proportions than this have been reported in other studies [13,18,22]. Varying 
distribution of oral diseases and differences in perception across the globe may be responsible for 
this. Our findings showed that there was no significant difference between the median C-OIDP score 
of children with dental caries and those without dental caries; similar to previous findings [23]. This 
however contrasts with what some have reported [18,24-26] that dental caries has negative impacts 
on the oral health related quality of life of affected children. The differences between the findings in 
the studies can be attributed to variations in disease distribution and perceptions of children 
worldwide. Further explanation for this might be the presence of other oral diseases among the 
participants of this study that could have resulted in impacts on their quality of life. 
On the other hand, severity of carious lesions exhibited by presence of pain resulted in 
significant impact on the quality of life of the respondents with a large effect size (r = -0.768) in the 
test of association between median C-OIDP scores and painful vs. painless dental caries. This may be 
attributed to the importance of pain among the studied population; pain has also been documented as 
the leading cause of dental care service utilization among children in this part of the world [27]. 
Lack of pain associated with initial carious lesion as well as to the chronicity of the disease and 
further adaptation to long-standing carious lesion may be another explanation for this finding. This 
is corroborated by the three months’ duration of history of impacts enquired by the C-OIDP 
measure. Furthermore, having pain has been the major driving force for seeking dental care among 
children in this part of the world [27]. The role of pain in driving dental consultation was similarly 
observed in a previous study [23]. 
All the domains of the quality of life measure were affected by painful carious teeth. Eating 
and enjoying food was the most frequently reported activity impacted by dental caries. Cleaning 
teeth was also affected according to quite a number of respondents. The least reported activity 
impacted upon by painful dental caries was social contact. These findings are similar to reports from 
a previous study [26] and may be due to the value attributed to the functionality of the teeth as seen 
in “eating” before “social contacts” are considered. In addition, social contact may be considered 
secondary to diet as it relates to dental caries more so that it commonly affects posterior teeth. 
A major limitation of this study is basing the severity of dental caries on pain. Use of indices 
such as PUFA/pufa may be more accurate for this. It is important, however, to note that pain is a 
crucial symptom driving access to dental care in this environment and in the realm of subjective 
assessment, scores quite high in influencing children and their parents to take oral health impacting 
decisions. 
 
Conclusion 
Untreated dental caries significantly impacts on OHRQoL of pupils from low social class 
only when associated with pain. Untreated painful dental caries significantly impacts on all the 
domains of the Child-OIDP measure. 
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